Development of transplantable genetically modified corneal epithelial cell sheets for gene therapy.
The purpose of this study was to establish a method for the fabrication of exogenous gene-transferred, transplantable corneal epithelial cell sheets. Corneo-limbal epithelial cells collected from USA eye bank eyes were transduced with an EGFP-expressing lentiviral vector at differential MOI. Multi-layered corneal epithelial cell sheets were fabricated by co-cultivation of transduced cells and mitomycin C-treated 3T3 feeder layers on temperature-responsive culture dishes. These cultured epithelial cells could be harvested as intact sheets by simply lowering the temperature. The number of EGFP-positive cells was increased as the MOI raised, and at an MOI of 100, nearly 100% of the superficial cells showed strong EGFP expression. Histological analysis revealed that EGFP was expressed in all layers of the cell sheet of which cell source was transduced with the lentiviral vector at an MOI of 100. Immunofluorescence data showed that p63 was also expressed in the basal layer of the same cell sheet. These results suggest that this technique will likely be applicable to ex vivo gene therapies for various corneal disorders.